


























































































































































Conclusions

Current markets for bast fibers like industrial hemp
include specialty textiles, paper, and composites.
Hemp hurds, the inner woody portion of the plant
stem, are used in various applications such as animal
bedding, composites, and low-quality papers. As joint
products, fmding viable markets for both hemp bast
fiber and hurds may increase the chances of a success
ful business venture. Hemp industry sources and some
academic studies cite many potential uses for hemp
fiber and hurds. However, for these applications to
develop or expand, hemp will have to compete with
current raw materials and manufacturing practices.
The U.S. market for hemp fibers is, and will likely
remain, a small, thin market. Changes in price or
quantity could be more disruptive and have a greater
adverse impact on market participants than would be
the case in a larger market.

Since there is no commercial production of industrial
fiber hemp in the United States, the "size" of the mar
ket can only be gauged from hemp fiber and product
imports. The near-term, low-end size of the U.S. mar
ket for hemp as a textile fiber might be defined by
considering the domestic production and acreage
required to replace imports of hemp fiber, yam, and
fabric in 1999. Assuming a potential U.S. yield of
1,550 pounds of fiber per acre and using linen yam
and fabric conversion factors, the estimated import
quantity of hemp fiber, yam, and fabric in 1999 could
have been produced on less than 2,000 acres of land.
Given the average size of farms in the United States
(near 500 acres), just a few farms could have supplied
the hemp fiber equivalent of 1999 import levels.

As a specialty bast fiber, hemp's closest competing
textile fiber is linen. A longer term, high-end size of
the potential U.S. market for hemp fiber could be
defmed as domestic production and acreage required
to replace hemp and linen imports. The hemp fiber
required to replace the equivalent level of hemp and
linen fiber, yam, and fabric imports in 1999 could
have been produced on 250,000 acres-roughly 40
percent of 1999 tobacco acreage, 5 percent of U.S. oat
acreage, or 0.4 percent of wheat acreage.

Despite the similarities between hemp and linen, there
is no industry consensus as to how closely the markets
for the two fibers are allied. But since hemp fiber
imports were just 0.5 percent of linen imports during
the first 9 months of 1999, the near-term market
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potential for hemp in the United States for domestic
textile production is closer to the low end of the 2,000
to 250,000-acre production-equivalent range.
Moreover, the absence of a thriving textile flax (linen)
production sector in this country (despite no legal bar
riers) suggests that hemp, flax's close cousin in fiber
uses and in production techniques, will be unable to
sustain adequate profit margins for a large production
sector to develop.

Thompson et al. (1998) estimate imports of hemp seed
into North America at 1,300 tons. Given yields in
Germany of about 1,000 pounds per acre, it would
take 2,600 acres to satisfY the demand for hemp seed.
As with fiber imports, it would take only a few aver
age-sized farms to meet this demand. Hemp seeds can
be used directly as a food ingredient or crushed for oil
and meal. Hemp seeds and flour are being used in
nutrition bars, tortilla chips, pretzels, beer, salad dress
ings, cheese, and ice cream. The market potential for
hemp seed as a food ingredient is unknown. However,
it probably will remain a small market, like the mar
kets for sesame and poppy seeds. Some consumers
may be willing to pay a higher price for hemp-seed
containing products because of the novelty, but other
wise hemp seed will have to compete on taste and
functionality with more common food ingredients.

Hemp oil is being used as an ingredient in body-care
products, such as lotions, moisturizers, and shampoos,
and sold in health food stores as a nutritional supple
ment. The market for hemp oil is limited by a number
of factors. First, mechanical crushing produces a lower
oil yield than crushing combined with solvent extrac
tion. Nor does hemp oil undergo degumming and
bleaching as do many other vegetable oils. Some con
sumers prefer an oil that has been processed without
chemicals, but others may dislike hemp oil's color or
taste. Second, the oil is high in unsaturated fatty acids,

. which can easily oxidize, so it is not used for frying,
must be kept in dark-colored bottles, and has a limited
shelf life. Third, to be used as a salad oil, it will have
to be tested by the U.S. Food and Drug Administration
and found "generally recognized as safe." Last, as a
drying oil, hemp would have to compete on function
ality and price with current raw materials, such as lin
seed and tung oils, in established industrial markets.

Several States have published reports or authorized
agronomic and econom ic feasibility studies of hemp
production. The four reports summarized here have
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focused on different aspects of supply and/or demand.
Their estimates of hemp costs and returns reflect these
various focuses, as well as different assumed produc
tion practices and costs. However, the widest range of
estimates exhibited among the reports is for stalk and
seed yields and prices-not surprising given the uncer
tainty about hemp production and current and potential
hemp markets. Overall, hemp production was prof
itable only at the higher end of estimated yields and
prices. It seems questionable that U.S. producers could
remain profitable at the low end of the estimated net
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returns, particularly given the thinness of current U.S.
hemp markets.

The market for hemp products might easily be over
supplied, as in Canada where the 35,000 acres of hemp
produced in 1999 was seemingly more than the market
could handle. The Minneapolis Star Tribune quotes the
general manager of Kenex Ltd., Canada's biggest
hemp processor, as saying "It's given us one hell of a
glut of grain and fiber. There's been a major overesti
mation of the market that's out there" (von Sternberg).
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Appendix I

INFORMATION

COMMERCIAL PRODUCTION OF INDUSTRIAL HEMP

March 1998

Effective March 12, 1998, the commercial production (including cultivation) of industrial hemp is
now permitted in Canada, under licences and authorizations, issued by Health Canada.

Industrial Hemp usually refers to varieties ofthe Cannabis plant that have a low content ofTHC
(delta-9 tetrahydrocannabinol) and that are generally cultivated for fibre. Industrial hemp should
not be confused with varieties ofCannabis with a high content ofTHC which are referred to as
marijuana. The psychoactive ingredient in marijuana is THC.

Internationally, Cannabis is regulated by the United Nation's Single Convention on Narcotic
Drugs. Canada has signed and ratified this Convention. The Controlled Drug and Substance
Act (CDSA) came into force effective May 14, 1997. The Industrial Hemp Regulations to the
CDSA will permit the commercial cultivation of industrial hemp in Canada.

The Regulations control the activities relating to importation, exportation, possession, production,
sale, provision, transport, sending, delivering and offering for sale of industrial hemp.

The Regulations define industrial hemp as the plants and plant parts ofthe Cannabis plant, whose
leaves and flowering heads do not contain more than 0.3 percent THC. It includes derivatives of
the seeds such as oil and seedcake. It does not include non-viable Cannabis seed, but it includes
its derivatives.

It also does not include the mature stalks or the fibres derived from those stalks. This means that
such fibres or the products made from the mature cannabis stalk may be imported, treated and sold
in Canada.

The Regulations consist of the following components:

• Importers and exporters of industrial hemp, in the form of seed or viable grain, will be
licensed. In addition to holding a licence they will also be required to obtain a permit for
each shipment.
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The importer must ensure that shipments ofviable grain are accompanied by foreign
certification. A list will be published by Health Canada indicating which countries are
designated as having equivalent controls on the production ofviable grain. Viable grain may
only be imported from listed countries. This will ensure that viable grain imported will not
produce a plant containing more than 0.3% THC.

Seed growers will be restricted to a 0.4 hectare minimum plot size and will be required to
demonstrate current membership in the Canadian Seed Growers Association as part of their
licence application. Seed growers will be required to provide the number of hectares grown
in the previous two years as part of their licence application.

Plant breeders will not be restricted to minimum plot sizes. Persons applying for a licence as
a plant breeder must be registered with the Canadian Seed Growers Association and may only
cultivate industrial hemp under this regulatory framework. The pedigreed seed restriction
which applies to growers in the year 2000 does not apply to plant breeders nor does the
limitation to the List ofApproved Cultivars.

• Growers for fibre or viable grain will require a licence before they can purchase seeds from a
distributor or cultivate industrial hemp. Growers will be required to provide the number of
hectares grown in the previous two years as part oftheir licence application.

Only approved varieties of industrial hemp seeds, as listed on Health Canada's List of
Approved Cultivars may be planted. Commencing January 1, 2000, only pedigreed seeds of
approved varieties may be planted. Growers will be required to identify their fields, and
maintain records ofproduction and distribution.

Licences and audit trails will also be required for processing activities such as pressing seeds
into oil. All parties licensed or authorized will be required to identify a person resident in
Canada who will be responsible for the licensed activities.

To obtain a licence for the importation, exportation, production or sale of industrial hemp,
applicants will be required to produce a police security check.

Derivatives of seed or viable grain, such as oil and seed cake, will be exempted from the
Regulations if there is evidence that the derivatives contain no more than 10 micrograms of
delta-9-tetrahydrocannabinol per gram and carry appropriate labelling statements. Products
made from derivatives of seed or viable grain will be exempted ifthere is evidence that each
lot or batch contains no more than 10 micrograms ofdelta-9-tetrahydrocannabinol per gram.

Importers and exporters ofderivatives will be required to provide proofwith each shipment
that the shipment contains no more than 10 micrograms ofdelta-9-tetrahydrocannabinol per
gram for each lot to ensure that the product is within the limit. Similarly products made from
the derivatives of seed or viable grain must be accompanied with evidence that each shipment
contains no more than 10 micrograms ofdelta-9-tetrahydrocannabinol per gram. .../3
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• No person will be permitted to import or export a derivative or a product produced from a
derivative that contains more than 10 micrograms of delta-9-tetrahydrocannabinol per gram.

No person will be permitted to import or sell whole plants, including sprouts or the leaves,
flowers or bracts of industrial hemp; or import, sell, or produce any derivative or any product
made from a derivative ofthe above.

Authorizations will be required for transportation, when products are transported outside the
direction or control of a licence holder, or for possession for the purpose oftesting for
viability.

No person shall advertise to imply that a derivative or product is psychoactive.

Testing for the level ofTHC in leaves or in derivatives must be done by a competent
laboratory according to standards defined by Health Canada.

Health Canada will continue to issue licenses for approved research studies related to the cultivation
ofhemp for industrial purposes.

Application Forms and relevant Guidance Documents, aimed at expediting the review of licences
and authorizations for the commercial cultivation of industrial hemp and also for research licences,
are available.

The documents are available from:

Internet:
Section:

or

www.hc-sc.gc.calhpb-dgps/therapeut
Hemp

Jean Peart, Manager, Hemp Project
Bureau ofDrug Surveillance
Therapeutic Products Directorate
Address Locator 4103A, 122 Bank Street, 3rd Floor
Ottawa, Ontario, Canada, KIA IB9
Phone: (613) 954-6524 FAX: (613) 952-7738
Internet: jean-peart@hc-sc.gc.ca

Copies ofthe Controlled Drugs and Substances Act are available from:

Internet:

or

canada.justice.gc.ca/FTP/EN/Lawsl

Canada Communications Group
Ottawa, Ontario
KIA OS9
Telephone - (613) 956-4802



Appendix II
Oversupply of Small, Thin Markets

This appendix presents the general economic theory
behind the operations of small, thin commodity mar
kets and provides three case studies to illustrate the
consequences ofoversupply.

General Economic Theory

Agricultural commodities are generally homogeneous
and undifferentiated. Small, thin (niche-like) markets
may develop due to changes in demand, such as a shift
in consumer tastes, or changes in supply, such as a
new production technology, a new product, or a new
use for a traditional product. Oversupply in small, thin
markets can result from supply-side phenomena,
demand-side phenomena, or both.

When the stimulus comes from the supply side, inno
vators may actually have to cultivate a market for their
product. Provided that expectations about production
efficiencies hold true, early firms that discover and
serve the market are able to realize a significant return.
However, the early firms may not be able to deter new
entries. When new firms enter, they are not aware of
the number of other new entrances or the extent to
which original firms are expanding production. Total
supply may increase by more than what firms expect,
driving prices down. For less efficient firms, price may
be below average cost and they will exit the market.
As the market matures, information is exchanged
among buyers and sellers and parties develop more
accurate expectations of market behavior.

On the demand side, changes in consumer preferences
may stimulate a new or added demand for a product.
With expectations for continued growth in demand,
producers respond to initial price incentives by enter
ing the market. If demand does not expand as expect
ed, the market finds itself oversupplied and prices
decline.

In some cases, expectations about production efficien
cies and future growth in demand combine to define a
potential niche market. When one or both of the
expectations fall short, the market becomes oversup
plied and prices fall. -----

The extent of any price decline in small, thin markets
that are oversupplied depends on secondary markets.
The availability of a secondary market limits the price
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decline in the primary market; its absence sharpens the
price decline and may force out all but the most effi
cient producers.

Losses incurred by producers/growers in an oversup
plied niche market are a function not only of net
returns to the production process, but of the size and
specialized nature of the initial investment.
Investment losses of the firms who exited the market
will depend on the firms' sunk costs and the degree of
specialization. If the initial investment was high, the
losses may be greater. The degree of specialization is
also important. If the plant and equipment can be used
for another economic activity, some of the losses may
be recouped or offset. However, if the equipment is
specialized, the salvage value may be low.

Case Studies

A review ofparticular niche markets--poinsettias,
emus, and mesclun-may serve to illustrate the issues
involved in oversupply.

Poinsettias. Large numbers ofentrants led to oversup
ply. No secondary markets were available, so prices
declined Investment in specialized resources was min
imal, so that many producers were able to shift
resources to other horticultural products. -

U.S. growers produce more than $900 million of pot
ted flowering plants annually, with poinsettias the
most important. Only small quantities are imported
from and exported to Canada. Poinsettias are a perish
able product, demand is highly seasonal (November
December), and no secondary markets exist.
Therefore, with imperfect knowledge about market
supply and prices, growers can easily overproduce and
prices can fall quickly, particularly since no secondary
markets exist. Grower numbers probably peaked in
1992 and have since trended downward due to declin
ing profit margins. Similar cases are found with other
potted flowering plants, such as Easter lilies. Because
production processes are similar, growers will typical
ly switch to producing other flowering plants, foliage
plants, or bedding and garden plants if profit margins
decline.

Emus. Significant investment in specialized resources
(breeding stock), unexpectedly high production costs, and
limited demand created substantial losses to growers.

Industrial Hemp in the United States



Production of ratites--ostriches, emus, and rhea--has
occurred on a small scale in the United States for
about 100 years. Starting about 1985, a few studies
indicated that ratites might be efficient converters of
feed. At the time, there was a known, albeit small,
market for meat, hides, emu oil, eggs, and feathers, but
it was expected to expand as production increased.
This raised the price of breeding stock. U.S. ratite
production entered into what is called the breeder
phase. As more producers became convinced that
ratites would be profitable, the demand for birds grew
and the price of breeding stock skyrocketed. As long
as producers were convinced that more breeding stock
(and eventually products) could be marketed, the price
remained very high. When the demand for products
did not develop as growers had hoped, the demand for
breeding stock declined and the price of breeding
stock plummeted. Investment in the production of
ratites, particularly in breeding stock, expanded much
more rapidly than demand for products. Emus have
received the most attention, as producers have let them
run wild or killed the birds to avoid having to feed and
care for them. In many cases, growers incurred signif
icant losses when prices fell. There will probably con
tinue to be a small market for some products and mar
ket size may even expand over time, but investment
and production increased too fast, too soon.

Organic Mesclun. Increased consumer demandfor a
popular new product led to high prices. Production
costs and efficiencies for organic mesclW1 were not
distinctly diffirent from alternative (nonorganic) pro
duction practices. Nonorganic mesclun producers
entered the market, supplies increased, andprices
declined. Requirements fOr highly specialized invest
ments were minimal. Firms with land certifiedfor
organic production could switch to other organic
products with more profitable returns, which limited
losses from oversupply ofthis market.

For several years, USDA's Agricultural Marketing
Service (AMS) has collected data on prices for organic
mesclun mix (salad mix of baby lettuces, herbs, and

Industrial Hemp in the United States

greens) in the Boston wholesale market. Organic
mesclun prices are higher than regular (nonorganic)
mesclun, but the price premiums have declined in
recent years. In 1996, regular mesclun from California
or Arizona cost an average of $8.64 per 3-pound car
ton (ranging from $7.50 to $10.00) and organic
mesclun cost $9.72 per 3-pound carton (ranging from
$7.75 to $10.75). The montWy organic premium aver
aged 14 percent, ranging from 8 percent in November
to 22 percent in December.

Mesclun is a relatively new commercial crop in the
United States. Initially, mesclunwas a very small
market; it was produced organically and garnered high
prices. Other producers--both organic and regular
entered the mesclun market, attracted by high returns.
By 1996, only about 30 percent of the mesclun in the
Boston wholesale market was organic. As production
expanded, mesclun prices declined and the premium
between organic and regular mesclun narrowed.
Industry insiders say that as long as there is a large
supply of regular mesclun, organic prices will continue
to be low. The market will bear a very small premium
for organic mesclun.

As the gap between organic and regular mesclun
prices decreased, organic mesclun producers could
remain in the market because variable production costs
are not much higher than for regular mesclun. Since
the lettuces and greens are harvested when quite small,
they are not in the ground very long and are less prone
to insect and disease problems than other organic
crops.

The investment required to make land certified for
organic production can be significant. Some industry
experts think the organic share ofthe mesclun market
will continue to decrease. But, since the production of
organic mesclun requires little, or no, specialized
investment, producers exiting the market will shift to
other organic crops that yield a higher return on rela
tively expensive certified organic land.
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Appendix III

State Report Summaries

Summary

Report to the Governor's Hemp and
Related Fiber Crops Task Force

Commonwealth of Kentucky,
June 1995

• Most analysts forecast long-term increases in
world demand for all types of fibrous materials,
and some predict limitations in production capacity.
New fiber crops, new industrial uses ofnonwood
fibers, and agricultural diversification in general
are therefore subjects ofwidespread interest.
Kentucky agriculture is not alone in efforts to pur
sue these possibilities, and will be required to com
pete with producers in other states and nations.

• Kentucky history, as well as recent research in
other temperate zone countries, demonstrates that
hemp can be produced in the Commonwealth.
Selection ofadapted varieties, crop management
practices, harvesting technology and several other
agronomic aspects may require a significant
research and development effort ifhemp is to be a
large scale crop. Yet there is no reason to believe
that these production issues are insurmountable.

• The historical advantages (for example: favorable
climate, naturally fertile soils, labor supply) held by
Kentucky hemp producers, particularly hemp seed
producers, have been made somewhat less impor
tant by modem agronomic technology.

• Hemp and kenaf may have a slight advantage over
certain other annual row crops with regard to
potential environmental impacts. This might result
from projected requirements for less pesticipe and
modest reductions in soil erosion.

• Currently, established markets for hemp in the U.S.
are generally limited to specialty/novelty textiles,
oils, foods, paper and other materials. The special
ized nature of this market does not require competi
tion with other fiber sources. The potential market
size is difficult to predict, but it is unlikely to sup
port the large acreage of a major new field crop.
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• Bast fibers contribute an exceedingly small frac
tion of world textile fiber supply, which is over
whelmingly dominated by cotton. Increasing world
demand and price for cotton in recent years has
generated some interest in alternative fibers.
However, extraction and processing of bast fibers
for high-quality textiles is more difficult than for
cotton. A large investment, and perhaps some tech
nological innovation, will be required by the textile
industry if bast fibers are to become competitive as
mass market textiles.

• Use ofannual fiber crops for most paper applica-
tions or for building materials, as a substitute for
wood or recycled fiber, could create a very large
but relatively low value market. Crop prices above
$60/ton would probably be required to interest
most producers; this price might preclude extensive
competition in this market. Vast quantities of
fibrous waste materials (sugar cane bagasse, straw)
are available world wide and would also compete
for such applications.

• A large and long-term USDA effort on kenafhas
addressed many production and processing chal
lenges. Infrastructure for significant utilization of
kenaf fiber is beginning to develop in the southern
U.S. The University ofKentucky College of
Agriculture is actively investigating kenaf produc
tion. Development ofthis alternative fiber crop in
Kentucky will be dependent on nearby location of
processing facilities and a profitable market for
farmers.

• Legal prohibition of Cannabis cultivation is the
overriding obstacle to reintroduction of fiber hemp
production in Kentucky. Significant progress on
agronomics, marketing, or infrastructure develop
ment is unlikely, and of relatively little importance,
unless legal issues are resolved. Legislative action
would be required at both the state and federal
level. Such consideration would likely receive
strong diverse reactions from both private and pub
lic sectors.

Source: McNulty.
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Summary
Feasibility of Industrial Hemp

Production in the United States
Pacific Northwest

May 1998

For many centuries hemp (Cannabis sativaL.) has been
cultivated as a source ofstrong stem fibers, seed oil,
and psychoactive drugs in its leaves and flowers.
Environmental concerns and recent shortages of wood
fiber have renewed interest in hemp as a raw material
for a wide range of industrial products including tex
tiles, paper, and composite wood products. This report
assesses the agricultural feasibility of industrial hemp
production in the Pacific Northwest (PNW).

Hemp is an herbaceous annual that develops a rigid
woody stem ranging in height from 1 to over 5 meters
(3 to 19 feet). Hemp stalks have a woody core sur
rounded by a bark layer containing long fibers that
extend nearly the entire length of the stem. Plant
breeders have developed hemp varieties with increased
stem fiber content and very low levels of delta-9
tetrahydrocannabinol (THC), the psychoactive ingredi
ent of manjuana.

I Historically, hemp fiber was used mainly for cordage,
but it can also be made into textiles, paper, and com
posite wood products. Demand for hemp cordage
peaked in the late 1800's, and world hemp production
has continuously declined since that time, except for
briefincreases during both World Wars. Hemp fiber
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has largely been replaced by relatively inexpensive
natural and synthetic fibers.

Although hemp is well adapted to the temperate cli
matic zone and will grow under varied environmental
conditions, it grows best with warm growing condi
tions, an extended frost-free season, highly productive
agricultural soils, and abundant moisture throughout
the growing season. When grown under proper condi
tions, hemp is very competitive with weeds, and herbi
cides are generally not required in hemp production.
Although a number of insect pests and diseases have
been reported on hemp, significant crop losses from
pests are not common. High levels of soil fertility are
required to maximize hemp productivity. Cultural
requirements and production costs are quite similar to
those of com. Reported hemp yields range from 2.5 to
8.7 tons of dry stems per acre.

The climatic and soil requirements of hemp can be met
in some agricultural areas ofthe PNW, however, hemp
will almost certainly require irrigation to reliably max
imize productivity in the region. The requirement for
supplemental irrigation will place hemp in direct com
petition with the highest val4e crops in the PNW, lim
iting available acreage. Stem yields will have to be
substantially higher than those previously recorded for
hemp to be economically feasible in the PNW at cur
rent prices. It is unlikely that the investment needed to
improve hemp production technology will be made
until legislative restrictions are removed from the crop.

Source: Ehrensing.
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Executive Summary
Economic Impact of Industrial Hemp

in Kentucky
July 1998

In recent years, industrial hemp has been viewed
worldwide as a versatile and environmentally friendly
plant that has many industrial applications. Although
it is currently grown in many European and Asian
countries and even in Canada, industrial hemp is still
prohibited from being grown in the United States.

This situation exists even though the current consumer
and business environment in the United States may
make industrial hemp cultivation and processing com
mercially feasible. Many consumers are starting to
prefer products made from natural materials. The
industrial hemp plant is a good source ofnatural raw
materials for a number of products and is a superior
source in some cases. Moreover, many farmers in
Kentucky and throughout the nation are looking to
alternative crops to replace their current crops, and
some have touted hemp as an excellent rotation crop
with much potential for agriculture.

Kentucky should be in a position to benefit from the
establishment of an industrial hemp cultivation and
processing industry in the United States. Historically,
Kentucky has been a good location to grow hemp.
Before hemp cultivation was outlawed, it had been a
major crop in Kentucky and grew well in the climate.
In the 1800's, Kentucky regularly accounted for one
halfof the industrial hemp production in the United
States. The climate, soil, and growing season in
Kentucky also make the state a superior location for
growing certified hemp seed to be planted by farmers
raising an industrial hemp crop.

The Kentucky Hemp Museum and Library contracted
with the University ofKentucky Center for Business
and Economic Research to conduct an analysis of the
potential economic impact of industrial hemp in
Kentucky. This study looks at the different markets
for hemp products, examining both the current markets
in which foreign-grown hemp is being used, and
potential or burgeoning markets that may have uses for
industrial hemp.

In the report, we estimate costs for growing industrial
hemp in Kentucky and provide information on poten
tial prices farmers could expect for their hemp crop.
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We also compare the return from cultivating industrial
hemp with the returns for other crops in Kentucky. In
addition, we detail the costs of a hemp processing
facility to separate the hemp into fiber and other mate
rials. Finally, we estimate the potential jobs and earn
ings impacts of growing industrial hemp in Kentucky
under several scenarios.

Among the key findings of this report are:

• A market for industrial hemp exists in a number of
specialty or niche markets in the United States,
including specialty papers, animal bedding, and
foods and oils made from hemp.

• Additional markets could emerge for industrial
hemp in the areas of automobile parts, replace
ments for fiberglass, upholstery, and carpets.

• Using current yields, prices, and production tech
nology from other areas that have grown hemp,
Kentucky farmers could earn a profit of approxi
mately $320 per acre of hemp planted for straw
production only or straw and grain production,
$220 for grain production only, and $600 for rais
ing certified seed for planting by other industrial
hemp growers. In the long run, it is estimated that
Kentucky farmers could earn roughly $120 per acre
when growing industrial hemp for straw alone or
straw and grain, and $340 an acre from growing
certified hemp seed.

• Industrial hemp, when grown in rotation, may
reduce weeds and raise yields for crops grown in
following years. Several agronomic studies have
found that industrial hemp was more effective than
other crops at reducing selected weeds. One study
found that industrial hemp raised yields by improv
ing soil ventilation and water balance.

• The economic impact ifKentucky again becomes
the main source for certified industrial hemp seed
in the United States is estimated at 69 full-time
equivalent jobs and $1,300,000 in worker earnings.
The total economic impact in Kentucky, assuming
one industrial hemp processing facility locating in
Kentucky and selling certified seed to other grow
ers, would be 303 full-time equivalent jobs and
$6,700,000 in worker earnings. If two processing
facilities were established in Kentucky, industrial
hemp would have an economic impact of 537 full
time equivalent jobs and $12,100,000 in worker
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earnings. If one processing facility and one indus
trial hemp paper-pulp plant were established in
Kentucky, industrial hemp would have an economic
impact of 771 full-time equivalent jobs and
$17,600,000 in worker earnings.

• These economic impact estimates reflect possible
outcomes for Kentucky given a national industrial
hemp industry that is focused in specialty niche
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activities that have been demonstrated to work in
Europe. It is important to remember, however, that
technologies are under development that may allow
industrial hemp products to compete in bulk com
modity markets. The economic impacts that would
occur if these technologies were found to be com
mercially feasible would be substantially greater
than those identified in this report.

Source: Thompson et at
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Executive Summary
Industrial Hemp as an Alternative

Crop in North Dakota
JUly 1998

This preliminary study reports on current efforts to
define existing world markets and possible United
States markets for industrial hemp as well as resulting
economic feasibility should production be legalized.
A large percentage of the information available on
industrial hemp is by non-agriculturists. This indicates
a need for North Dakota to continue working with its
agricultural counterparts to bring this potential alterna
tive crop into the agricultural research domain.

• The industrial hemp world market consists of over
25,000 products in nine submarkets: agriculture,
textiles, recycling, automotive, furniture,
food/nutrition/beverages, paper, construction mate
rials, and personal care. These products are made
or manufactured from raw materials derived from
the industrial hemp plant: fiber, hurds, and hemp
seed!grain.

• World hemp fiber production has declined from
over 400,000 tons in 1961 to 113,000 tons in 1996.
India, China, Russia and Korea are the major low
cost producers. This constitutes about 250,000
acres under production worldwide. Preliminary
figures for 1997 indicate that this downward trend
continues.

• A revitalization of industrial hemp may be occur
ring as indicated by projected increaSed demand
(retail sales) from $75 million in 1997 to $250 mil
lion by 1999 worldwide (Wall Street Journal, April
24, 1998). Various reasons that would explain this
phenomenon include technological advances in
processing, an increase in pricing, or interpretation
of existing information.

• The largest market opportunity for North Dakota
identified in this report may be hemp seed oil. This
opportunity was also identified by the University of
Kentucky (July 1998).
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• North Dakota may have a comparative advantage
because a state of the art multi-oil processing facili
ty already exists that is capable of processing hemp
seed.

• Hemp hurds appear to be price competitive with
wood chips, fine wheat straw, other types of animal
bedding, and other high-end pet needs. Hurds may
also be a complement or substitute material in
strawboard production.

• Certified seed production is a market opportunity.

• Initially, hemp appears to be comparable to barley.
However, a 1998 Kentucky study projects higher
returns from $220.15 per acre for producing hemp
seed for crushing to $605.91 for certified seed.

• Historically, imported jute and abaca were intense
competitors with American industrial hemp.

• Law enforcement agencies have legitimate con
cerns about their ability to enforce laws regulating
industrial hemp production. Advances in biotech
nology such as terminator genes may create solu
tions.

• Recommendations. Since industrial hemp may
have potential as an alternative rotation crop, it is
recommended that the North Dakota Legislature
consider action that would allow controlled experi
mental production and processing, then, necessary
baseline production, processing, and marketing data
could be collected and analyzed. For example, all
new enterprises would require a critical threshold
volume in order to succeed in terms of economic
profit. What is the volume and the acreage
required to produce it? At the same time the con
cerns and costs of law enforcement agencies could
be addressed.

Source: Kraenzel et al.
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